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α-Boldenone	 1.0-5.0	 11	 11	 24	 96	
β-Boldenone	 1.0-5.0	 10	 10	 24	 100	
α-Nortestosterone	 1.0-5.0	 18	 18	 24	 98	
β-Nortestosterone	 1.0-5.0	 18	 14	 20	 92	
α-Trenbolone	 1.0-5.0	 12	 14	 24	 98	
β-Trenbolone	 1.0-5.0	 13	 22	 24	 98	
β-Boldenone	sulphate	 3.0-30.0	 13	 14	 16	 57	
α-Nortestosterone	sulphate	 3.0-30.0	 14	 23	 16	 52	
Testosterone	sulphatea	 7.5-75	 7	 14	 18	 50	
β-Boldenone	glucuronide	 6.0	 8	 12	 6	 78	
β-Nortestosterone	glucuronide	 6.0	 12	 12	 6	 99	
a	Concentration	of	in-house	synthesized	testosterone-sulphate	estimated	according	to	the	procedure	described	in	the	text.	
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The	method	was	validated	according	to	the	EU	legislation	(Commission	Decision	2002/657/EC,	2002)	and	analytes	were	
quantified	using	spiked	samples	i.e.	bovine	urine	spiked	with	analytes	and	deuterated	internal	standards,	prior	to	sample	
preparation.	For	calculation	of	precision	and	recovery,	three	concentration	levels	were	selected	for	the	unconjugated	ster-
oids	(1,	2	and	5	µg	L-1)	and	sulphate	conjugated	steroids	(3,	6	and	30	µg	L-1)	and	one	concentration	level	for	the	glucuronide	
conjugated	steroids	(6	µg	L-1)	–	for	testosterone	sulphate,	though,	the	concentration	levels	were	7.5,	15	and	75	µg	L-1.		In	Fig-
ure	4	the	chromatograms	are	shown	for	two	urine	samples	spiked	with	either	glucuronides	(panel	A	and	B)	or	sulphates	
(panel	C	and	D)	of	steroids.	
The	residuals	and	determination	coefficient	were	acceptable	(r2	>	0.95)	and	specificity	is	acceptable	since	no	interferences	
are	occurring	where	the	analytes	are	eluting.	Decision	limit,	CCα,	and	detection	capability,	CCβ,	is	not	significantly	different	
from	the	originally	method	and	are	below	1.0	µg	L-1.	The	precision	is	acceptable	for	all	tested	analytes	(Table	2).	The	accu-
racy,	calculated	as	recovery	for	the	spiked	samples,	is	acceptable	for	the	free	steroids,	78	and	99%	for	the	tested	glucuron-
ides	and	50-57%	for	the	three	sulphates	tested,	taking	into	account	the	mass	equivalence	of	steroid	from	steroid	conjugate.	
Conclusion	
A	method	has	been	presented	that	provides	detection	of	androgenic	steroids	and	phase	2	metabolites	of	these	in	bovine	
urine.	The	conditions	for	hydrolysis	of	glucuronides	and	especially	sulphates	have	been	optimised	and	validated	and	proce-
dures	for	synthesis	of	glucuronide-	and	sulphate	conjugates	of	steroids	has	been	presented.	Hydrolysis	of	sulphate	conju-
gates,	not	hydrolysed	by	normally	used	enzyme	preparations,	is	possible	with	acceptable	results.	
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